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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S. C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 1-20 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. In 
claims 1 and 17, the claims require "the control valve passing a first amount of propellant 
in the first state during a first time period and passing a second amount of propellant in a 
second state during a second time period." However, the specification, claim 2 and a 
later portion of claim 17 specifically indicates that the second state is when the valve is 
closed and thus the valve is incapable of passing propellant during this second time 
period. Thus the claims are not believed to be literally possible. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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4. Claims 1-6, 11, 13, 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Runavot (5,1 17,627). Runavot teaches a catalytic decomposition propulsion system, the 
system comprising, a propellant tank 12 for storing a propellant, a control valve 1 for 
controlling the passage of the propellant, the control valve 1 (see abstract and e.g. col. 3, 
lines 1+) operating in a first [open] state and a second [closed] state, the control valve 
passing a first amount of propellant in the first state during a first time period and passing 
a second amount of propellant in a second state during a second time period, the first 
amount being greater than the second amount, and a decomposition chamber 15 for 
supporting a catalyst 4 for reacting with the propellant for decomposing the propellant 
into a gas; wherein, the first state is an opened state, the second state is a closed state, and 
the second amount of propellant passed through the control valve during the second time 
is zero; wherein, the valve is continuously operated between the first and second states; 
wherein, the valve timing is inherently capable of allowing a majority of the sum of the 
first amount plus the second amount of the propellant passed through the control valve 
during the first and second time period decomposes during the second time period; 
wherein, the valve timing is inherently capable of allowing ninety percent of the sum of 
the first amount plus the second amount of the propellant passed through the control 
valve during the first and second time period decomposes during the second time period; 
wherein, a current rate of decomposition of propellant in the decomposition chamber 
inherently increases when the control valve changes from the first state to the second 
state; further comprising, a nozzle for exhausting the gas from the decomposition 
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chamber; further comprising, an injector (near 3) inlet for passing the propellant from the 
control valve 1 into the decomposition chamber; further comprising, a distribution 
manifold 1 1 disposed between the propellant tank and the control valve; wherein, the 
propellant is a monopropellant. 

5. Claims 1-9, 11, 13, 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Speeds et al (4,162,292). Speeds et al teach a catalytic decomposition propulsion system, 
the system comprising, a propellant tank 16 for storing a propellant, a control valve 22 
for controlling the passage of the propellant, the control valve 22 operating in a first state 
[on] and a second state [off], the control valve passing a first amount of propellant in the 
first state during a first time period and passing a second amount of propellant in a second 
state during a second time period, the first amount being greater than the second amount 
[the valve is pulsed between on and off, see col. 3, lines 14+; col. 4, lines 45+], and a 
decomposition chamber 26 for supporting a catalyst for reacting with the propellant for 
decomposing the propellant into a gas; wherein, the first state is an opened state [on], the 
second state is a closed state [off], and the second amount of propellant passed through 
the control valve during the second time is zero; wherein, the valve is continuously 
operated between the first and second states; wherein, the valve timing is inherently 
capable of operating such that a majority of the sum of the first amount plus the second 
amount of the propellant passed through the control valve during the first and second 
time period decomposes during the second time period; wherein, the valve timing is 
inherently capable of operating such that ninety percent of the sum of the first amount 
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plus the second amount of the propellant passed through the control valve during the first 
and second time period decomposes during the second time period; wherein, a current 
rate of decomposition of propellant in the decomposition chamber increases when the 
control valve changes from the first state to the second state; wherein the decomposition 
chamber comprises, a plurality of chamber bed 28, 26 having respectively sized particles 
of the catalyst; wherein the decomposition chamber comprises, a plurality of chamber 
beds having respectively sized particles of the catalyst, the chamber beds being graduated 
across a flow path through the decomposition chamber ; further comprising, an injector 
manifold 24 deposed between the decomposition chamber 26 and the flow control valve 
22, the injector manifold having a plurality of injector orifices 24 for distributing the 
propellant into the decomposition chamber; further comprising, a nozzle 50 for 
exhausting the gas from the decomposition chamber; further comprising, an injector inlet 
for passing the propellant from the control valve into the decomposition chamber; further 
comprising, a distribution manifold 18 disposed between the propellant tank and the 
control valve. 

6. Claims 1-7, 9, 1 1, 13, 15, 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ellion et al (4,490,972) and incorporated by reference Ellion (4,324,096). 
Ellion et al '972 teach a catalytic decomposition propulsion system, the system 
comprising, a propellant tank [not shown, see col. 2, lines 27+] for storing a propellant, a 
control valve 8 for controlling the passage of the propellant, the control valve operating 
in a first state and a second state, the control valve passing a first amount of propellant in 
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the first state during a first time period and passing a second amount of propellant in a 
second state during a second time period, the first amount being greater than the second 
amount, and a decomposition chamber (66, 68, see Ellion '096) for supporting a catalyst 
66, 68 for reacting with the propellant for decomposing the propellant into a gas; 
wherein, the first state is an opened state, the second state is a closed state, and the second 
amount of propellant passed through the control valve during the second time is zero; 
wherein, the valve is continuously operated between the first and second states; wherein, 
a majority of the sum of the first amount plus the second amount of the propellant passed 
through the control valve during the first and second time period decomposes during the 
second time period [note that Fig. 6 shows that the time off, i.e. between pulses, can be 
much greater than the time on the pulses and thus the long time period between pulses 
will clearly accommodate more decomposition than the short time period of the pulses 
themselves]; wherein, the valve timing is inherently capable of operating such that ninety 
percent of the sum of the first amount plus the second amount of the propellant passed 
through the control valve during the first and second time period decomposes during the 
second time period; wherein, a current rate of decomposition of propellant in the 
decomposition chamber inherently increases when the control valve changes from the 
first state to the second state; wherein the decomposition chamber comprises, a plurality 
of chamber bed having respectively sized particles of the catalyst; wherein the 
decomposition chamber comprises, a plurality of chamber beds (see Ellion '096) having 
respectively sized particles of the catalyst, further comprising, an injector manifold (89, 
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see Ellion '096) deposed between the decomposition chamber and the flow control valve, 
the injector manifold having a plurality of injector orifices 90, 92 for distributing the 
propellant into the decomposition chamber; further comprising, a nozzle 56 for 
exhausting the gas from the decomposition chamber; further comprising, a nozzle for 
exhausting the gas from the decomposition chamber, the nozzle having convergent 
portion, divergent portion and a throat portion, further comprising, an injector inlet for 
passing the propellant from the control valve into the decomposition chamber; further 
comprising, a distribution manifold 32 disposed between the propellant tank and the 
control valve, wherein, the propellant is a monopropellant: wherein, the propellant 
comprises hydroxyl ammonium nitrate. A catalytic decomposition propulsion 
system, the system comprising, a propellant tank [not shown] for storing a propellant, a 
control valve 18 for controlling the passage of the propellant, the control valve operating 
in a first state and a second state, the control valve passing a first amount of propellant in 
the first state during a first time period and passing a second amount of propellant in a 
second state during a second time period, the first amount being greater than the second 
amount, a decomposition chamber 66, 68 (see Ellion '096) for supporting a catalyst for 
reacting with the propellant for decomposing the propellant into a gas, and an injector 
manifold 89 (see Ellion '096) deposed between the decomposition chamber and the flow 
control valve, the injector manifold having a plurality of injector orifices (90, 92 see 
Ellion '096) for distributing the propellant into the decomposition chamber, and a nozzle 
56 for exhausting the gas from the decomposition chamber, the nozzle having convergent 
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portion, divergent portion and a throat portion, wherein: the first state is an opened state; 
the second state is a closed state; the second amount of propellant passed through the 
control valve during the second time is zero; the valve is continuously operated between 
the first and second states; a majority of the sum of the first amount plus the second 
amount of the propellant passed through the control valve during the first and second 
time period decomposes during the second time period [inherent, as the second time 
period can be much longer than the first time period]; and a current rate of decomposition 
of propellant in the decomposition chamber increases when the control valve changes 
from the first state to the second state; wherein the decomposition chamber comprises, a 
plurality of chamber beds having respectively sized particles of the catalyst, the chamber 
beds being graduated across a flow path through the decomposition chamber. 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1-7, 9, 1 1, 13, 15, 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ellion et al (4,490,972) and incorporated by reference Ellion (4,324,096). 
The ranges for operation of the valve and thus the decomposition timing was regarded as 
inherent or taught by Ellion. To the extent that it is not specifically disclosed, it is 
regarded as an obvious matter of finding the workable ranges in the art as Ellion 
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specifically controls the valve timing in a manner analogous to applicant. It would have 
been obvious to one of ordinary skill in the art to control the valve timing to perform the 
specific functions of decomposition during the second time period, >90% decomposition, 
etc. as an obvious matter of finding the workable ranges in the art. 
9. Claims 1-9, 1 1, 13, 15-17, 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Berg et al (6,931,832) in view of Ellion et al (4,490,972) and 
incorporated by reference Ellion (4,324,096). Berg et al teach a thruster (see Fig. 1) with 
a catalytic decomposition propulsion system, the system comprising, a propellant tank 24 
for storing a propellant, a control valve 32 for controlling the passage of the propellant, 
the control valve 32 operating in a first state [open] and a second state [closed], see e.g. 
col. 3, lines 2-6 and col. 4, lines 54+ which teach there are a number of cycles of 
operation of the valve, the control valve passing a first amount of propellant in the first 
state during a first time period and passing a second amount of propellant in a second 
state during a second time period, the first amount being greater than the second amount, 
and a decomposition chamber 60 for supporting a catalyst for reacting with the propellant 
for decomposing the propellant into a gas; wherein, the first state is an opened state, the 
second state is a closed state; wherein, the propellant is a monopropellant: wherein, the 
propellant comprises hydroxyl ammonium nitrate (see col. 1, lines 39+). Berg et al teach 
the use of cycles for the valve using discrete pulses, but not their timing nor the use of 
plural catalyst beds nor the injector and manifold structure. Ellion et al teach the use of 
pulsed on-off cycles for the valve using with the adjustable timing to prevent impulse bit 
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degradation and enhanced performance, the use of plural catalyst beds, the injector and 
manifold structure. Ellion et al '972 teach a catalytic decomposition propulsion system, 
the system comprising, a propellant tank [not shown, see col. 2, lines 27+] for storing a 
propellant, a control valve 8 for controlling the passage of the propellant, the control 
valve operating in a first state and a second state, the control valve passing a first amount 
of propellant in the first state during a first time period and passing a second amount of 
propellant in a second state during a second time period, the first amount being greater 
than the second amount, and a decomposition chamber (66, 68, see Ellion '096) for 
supporting a catalyst 66, 68 for reacting with the propellant for decomposing the 
propellant into a gas; wherein, the first state is an opened state, the second state is a 
closed state, and the second amount of propellant passed through the control valve during 
the second time is zero; wherein, the valve is continuously operated between the first and 
second states; wherein, a majority of the sum of the first amount plus the second amount 
of the propellant passed through the control valve during the first and second time period 
decomposes during the second time period [note that Fig. 6 shows that the time off, i.e. 
between pulses, can be much greater than the time on the pulses and thus the long time 
period between pulses will clearly accommodate more decomposition than the short time 
period of the pulses themselves]; wherein, the valve timing is inherently capable of 
operating such that ninety percent of the sum of the first amount plus the second amount 
of the propellant passed through the control valve during the first and second time period 
decomposes during the second time period; wherein, a current rate of decomposition of 
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propellant in the decomposition chamber inherently increases when the control valve 
changes from the first state to the second state; wherein the decomposition chamber 
comprises, a plurality of chamber bed having respectively sized particles of the catalyst; 
wherein the decomposition chamber comprises, a plurality of chamber beds (see Ellion 
'096) having respectively sized particles of the catalyst, further comprising, an injector 
manifold (89, see Ellion '096) deposed between the decomposition chamber and the flow 
control valve, the injector manifold having a plurality of injector orifices 90, 92 for 
distributing the propellant into the decomposition chamber; further comprising, a nozzle 
56 for exhausting the gas from the decomposition chamber; further comprising, a nozzle 
for exhausting the gas from the decomposition chamber, the nozzle having convergent 
portion, divergent portion and a throat portion, further comprising, an injector inlet for 
passing the propellant from the control valve into the decomposition chamber; further 
comprising, a distribution manifold 32 disposed between the propellant tank and the 
control valve, wherein, the propellant is a monopropellant: wherein, the propellant 
comprises hydroxyl ammonium nitrate. A catalytic decomposition propulsion 
system, the system comprising, a propellant tank [not shown] for storing a propellant, a 
control valve 18 for controlling the passage of the propellant, the control valve operating 
in a first state and a second state, the control valve passing a first amount of propellant in 
the first state during a first time period and passing a second amount of propellant in a 
second state during a second time period, the first amount being greater than the second 
amount, a decomposition chamber 66, 68 (see Ellion '096) for supporting a catalyst for 
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reacting with the propellant for decomposing the propellant into a gas, and an injector 
manifold 89 (see Ellion '096) deposed between the decomposition chamber and the flow 
control valve, the injector manifold having a plurality of injector orifices (90, 92 see 
Ellion '096) for distributing the propellant into the decomposition chamber, and a nozzle 
56 for exhausting the gas from the decomposition chamber, the nozzle having convergent 
portion, divergent portion and a throat portion, wherein: the first state is an opened state; 
the second state is a closed state; the second amount of propellant passed through the 
control valve during the second time is zero; the valve is continuously operated between 
the first and second states; a majority of the sum of the first amount plus the second 
amount of the propellant passed through the control valve during the first and second 
time period decomposes during the second time period [inherent, as the second time 
period can be much longer than the first time period]; and a current rate of decomposition 
of propellant in the decomposition chamber increases when the control valve changes 
from the first state to the second state; wherein the decomposition chamber comprises, a 
plurality of chamber beds having respectively sized particles of the catalyst, the chamber 
beds being graduated across a flow path through the decomposition chamber. The ranges 
for operation of the valve and thus the decomposition timing was regarded as inherent or 
taught by Ellion. To the extent that it is not specifically disclosed, it is regarded as an 
obvious matter of finding the workable ranges in the art as Ellion specifically controls the 
valve timing in a manner analogous to applicant. It would have been obvious to one of 
ordinary skill in the art to control the valve timing to perform the specific functions of 
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decomposition during the second time period, >90% decomposition, etc. as an obvious 
matter of finding the workable ranges in the art. It would have been obvious to one of 
ordinary skill in the art to employ the valve pulsing timing, the injector, the injector 
manifold and the use of plural catalyst beds, taught by Ellion, in order to prevent impulse 
bit degradation and allow enhanced performance, to employ conventional structure for 
injection of the monopropellant and to use plural beds to allow for separation of catalyst 
material and enhanced operation thereof. 

10. Claim 14 is rejected under 35 U.S.C, 103(a) as being unpatentable over any of the 
art applied above and further in view of Isley (3,603,093) and Hujsak (4,635,885). The 
above prior art teach various aspects of the claimed invention including a distribution 
manifold with the control valve but do not teach a flow control orifice disposed in the 
distribution manifold between the propellant tank and the control valve for limiting the 
flow of the propellant into the decomposition chamber. Isley teach a distribution 
manifold 14 with a flow restrictor R, 15 disposed in the distribution manifold between the 
propellant tank 12 and the control valve 18 for limiting the flow of the propellant into the 
decomposition chamber is well known in the art. The flow restrictor is not specifically 
described as a flow orifice though the flow orifice is one of the most common types of 
restrictors used in the art. Hujask teach a flow restrictor that is an orifice 60 is 
completely conventional. It would have been obvious to one of ordinary skill in the art to 
employ a flow restrictor orifice disposed in the distribution manifold between the 
propellant tank and the control valve of the above applied art, as taught by Isley and 
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Hujsak, as a conventional arrangement of a flow restrictor which enhances the pressure 
regulation of the flow into the valve. 

11. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over any of the 
art including Runabot, Ellion et al (4,490,972) and incorporated by reference Ellion 
(4,324,096), and the Berg et al combination, as applied above to claim 1 and further in 
view of Moy (3,554,061). The above prior art teach the converging-diverging nozzle, but 
do not teach a throat valve. Moy teaches a throat valve 14 is well known in the 
rocket/thruster art for controlling the flow through the nozzle. It would have been 
obvious to one of ordinary skill in the art to employ a throat valve, as taught by Moy, in 
order to control the flow through the nozzle. 

12. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over any of the 
art including Runabot, Ellion et al (4,490,972) and incorporated by reference Ellion 
(4,324,096), and the Berg et al combination, as applied above to claim 1 and further in 
view of Ellion (3,871,828). The above prior art teach various aspects of the claimed 
invention but do not teach the recirculation tube for routing a portion of the gas into the 
injector manifold for pushing the propellant into the decomposition chamber. Ellion '828 
teach a recirculation tube for routing a portion of the gas into the injector manifold for 
pushing the propellant into the decomposition chamber (see col. 1, lines 18-21) is well 
known in the prior art. It would have been obvious to one of ordinary skill in the art to 
employ the recirculation tube, as it aids in the distribution of the propellant. 
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13. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over either 
Ellion et al (4.490.972) and incorporated by reference Ellion (4,324,096) or the Berg et al 
combination, as applied above to claim 17 and further in view of Moy (3,554,061) and of 
Ellion (3,871,828). The above prior art teach the converging-diverging nozzle, but do not 
teach a throat valve. Moy teaches a throat valve 14 is well known in the rocket/thruster 
art for controlling the flow through the nozzle. It would have been obvious to one of 
ordinary skill in the art to employ a throat valve, as taught by Moy, in order to control the 
flow through the nozzle. The above prior art teach various aspects of the claimed 
invention but do not teach the recirculation tube for routing a portion of the gas into the 
injector manifold for pushing the propellant into the decomposition chamber. Ellion '828 
teach a recirculation tube for routing a portion of the gas into the injector manifold for 
pushing the propellant into the decomposition chamber (see col. 1, lines 18-21) is well 
known in the prior art. It would have been obvious to one of ordinary skill in the art to 
employ the recirculation tube, as it aids in the distribution of the propellant. 

14. Claims 8, 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over either 
Ellion et al (4,490,972) and incorporated by reference Ellion (4,324,096) or the Berg et al 
combination as applied above, and further in view of Ellion et al (3,871,828). The prior 
art teach various aspects of the claimed invention including multiple catalyst beds but do 
not teach they are graduated in the direction of the flow. Ellion et al '828 teaches a 
similar thruster where the catalyst particles are graduated across the flow path (see col. 2, 
lines 65-col. 3, lines 2) is well known in the art. It would have been obvious to one of 
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ordinary skill in the art to graduate the catalyst particles, as taught by Ellion et al '828, in 
order to use an equivalent catalyst distribution used in the art. 
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